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A new nail disorder due to a nail-polish undercoat* has recently come to
the attention of dermatologists in the New York City area. Through personal
communications, we have learned that the same changes have been independently
noted and ascribed to the same cause by observers in Pennsylvania, Illinois and—
perhaps first—in California. We believe it a conservative estimate that the
actual number of cases extant at this writing is likely to be at least in the hun-
dreds. The solution' of phenol-formaldehyde resins and synthetic rubbers in
methyl ethyl ketone, which caused all the cases we are reporting, is the type of
formula common to several similar products, all of which have become available
recently. The manufacturers of one brand namely "Everon" estimate that one
million women use their product each week.
The authors here report 12 unequivocal cases due to this nail-polish "under-
coat" seen in their private practices between October 1947 and April 1948.
CLINICAL FEATURES AND COURSE
The clinical features, common to all of our cases, were:
1) A discoloration, varying from yellow through red-blue and magenta to
brown and almost black, of the distal one to two-thirds of every, or almost every
fingernail. This discoloration was diffuse but often also punctate, with less than
pinhead-sized puncta visible through the nail.
2) Separation, of variable degrees, of the distal nail from its bed.
3) A variable amount of dark, compact, apparently hyperkeratotic material
under the free edge of the nail and extending proximally under the nail.
4) An extremely variable amount of change in the visible skin of the fingertip
and perionychium, and,
5) Subjective symptoms also of very variable degree.
The visible skin changes, in general, were minimal and consisted of slight
erythema, edema, and scaling of the fingertip under the free edge of the nail of
one or two fingers. One case, however, had severe involvement, including
pustular paronychia, so that two fingernails were removed for relief. All pa-
tients complained at some time of such symptoms as tenderness and pain in the
fingertips, paresthesias, and inability to use the fingers normally (such as in
*
"Undercoats" are used on the nail before application of the polish or lacquer, and are
designed to make the polish go on smoother, remain on longer and resist chipping off.
Everon.
2 Revlon Products Corp., Manufacturer and Distributor.
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picking up small objects.). Common to our patients also was their sex, female;
and, in most, their age, which was about 50 years. Symptoms and signs de-
veloped rather suddenly in most of the patients after about two to four months
of almost weekly use of the "undercoat". However, in one patient, the changes
are said to have started a few hours after the first application. The pathologic
findings, except for the skin involvement, are subungual. The discoloration of
the nail is due largely to the presence of pigment and keratotic debris underneath.
This was demonstrated in one case by scraping the undersurface of the clipped
nail. Microscopic examination of a nail clipping by Dr. Felix Sagher revealed a
normal layer of nail plate on the undersurface of which "are cells with flattened,
deep-stained nuclei simulating parakeratosis. . . deep, brown-stained masses
partly amorphous and partly cellular." (Fig. 3) Special stains were not done to
determine the nature of this pigment. However, some if not all of the pigment is
blood pigment, since material scraped from nail clippings gave a positive test
Fin. 1. Nail changes of mild to moderate severity. The leukonychia represents the
area of onycholysis and subungual "hyperkeratosis". The dark color probably represents
the extent of subungual eczematous dermatitis and hemorrhage.
for blood with the benzidine test. A biopsy of the nail bed of a patient, not
in the present authors' group, was reported to us verbally as an eczematous re-
action on microscopic study.
PATCH TESTS AND IMMUNOLOGIC FINDINGS
The accompanying chart shows the patch test results of investigations on
ten of our patients. Patch tests with "Everon" on an adequate number of
normal subjects and on women with unrelated nail changes were all negative.
All of our patients showed eczematous responses to one or more of the test ma-
terials. These reactions were typical of those seen in allergic eczematous con-
tact-type dermatitis. It is not possible on the basis of our incomplete testing to
explain all the variations from patient to patient. All those tested with the
finished product were positive. Of those tested with the two major breakdown
groups, (i.e. one rubber solution, one resin solution) two were positive to the
rubber solution, two were positive to the resin solution, and three were negative
1'
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to both. Two of these three negative patients were simultaneously tested
with a more extended break-down series which separated the different artificial
resins and rubbers. Both gave positive reactions to one or more of the con-
stituent resins. Three other patients tested only with the extensive break-down
Fm. 2. Patch test reactions at 48 hours. These are all 3+ except No. 2 (left side),
which is negative. Weeks later eczematous changes were still present at the positive patch
test sites.
No. 1: Naylon Stazon.
No. 2: Solution A, Mixed Resins.
No. 3: Everon.
No. 4: Luron Base Coat.
No. 5: Foolpruf Undercoat.
No. 6: Nailast.
materials reacted to one of the resins. All of the five patients who were simul-
taneously tested with other recently introduced brands cf "undercoats"3 were
Foolpruf Undercoat, Elizabeth Arden, New York City.
La Cross Stazon Naylon, La Cross Distribntor, New York City.
Luron Base Coat, Luron of Hollywood, Calif.
Nailast, Nailast Company, Hollywood, Calif.
Perma-Nail, Professional Base Coat, Perma-Nail Co., Distributor, Burbank, Calif.
Roulac Fixt, Roux Distributing Co., New York City.
Noc 7: Perma-Nail.
No. 8: Naylon Stazon (another bottle).
No. 9: Everon (another bottle).
No. 10: Solution B, Mixed Rubbers.
No. 11: Foolpruf Undercoat (another bottle).
No. 12: Ronlac Fixt.
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found positive to these products. This permits the assumption that all of these
contained an ingredient or ingredient identical with, or immunologically related
to the ingredients of Everon.
Microscopic and cultural studies for fungi were found uniformly negative.
It is our concept that the disease of the nails or rather of the nailbeds due to
Fin. 3. Photomicrograph of area near free edge of the nail showing subungual parakera-
totic tissue and a darkly stained mass of blood. Hematoxylin and eosio stain. X247.5.
the "undercoat" is in the main a distinctive form of allergic eczematous con-
tact dermatitis which, for some reason, has involved principally the nail bed.
Women who develop changes shortly after first applicaticn of the "undercoat"
have thus already been sensitized by previous exposures either to bakelite resins
or rubber; or acquire the sensitivity and have a spontaneous flare-up as a result
of the first exposure to these allergens. A larger group probably becomes sensi-
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tized by repeated use of the product. It is difficult to explain the affinity for the
nail bed in these cases. It seems likely that the excess resin-rubber solution
when applied to the nail is wiped off the end of the nail and in this act some is
pushed beneath the nail from the free edge.
If it is correct that an eczematogenic contact allergen is the maj or factor in
producing onycholysis and subungual hyperkeratosis in the cases here presented,
it is surely worthwhile to re-evaluate with this concept in mind some of the
sporadic nail cases which are difficult to diagnose and classify. Some of the
questionable onychomycoses, psoriasis-like subungual hyperkeratoses, and
traumatic onycholyses may be due to allergy to chemical agents—not only to
"undercoats" but also to nail lacquers and polishes, "overcoats", cleansing and
horn-softening agents used in manicuring, as well as to the innumerable other
cosmetics, household and occupational allergens and myriad other potentially
sensitizing substances which continually find their way under the distal ends of
the nails.
We believe that the disease picture here described is not oniy clinically and
immunologically instructive, but also of considerable importance as cause of
discomfort and inconvenience. Reactions can be not only painful and unesthetic,
but also of very long duration (many months) when compared with often evanes-
cent allergic contact dermatitis of most other areas. And, of course, the disease
may persist unless the casual exposures are discovered and discontinued.
ADDENDUM
Since the preparation of this report further studies and a series of additional
cases have emphasized the following:
1. The subjective symptoms can on occasion be practically absent; so that
some patients are unaware of even quite substantial subungual changes until
they see them by chance at some time when the nail lacquer is removed.
2. Different samples of the same brand of "undercoat" differ widely in their
allergenic properties so that some bottles may fail to evoke positive patch tests
while others cause strong reactions in the same patient and at the same time.
3. The same sample of an "undercoat" may with time change in its allergenic
properties, indicating that chemical and/or physical changes are taking place
in the mixture. (A darkening in color of the mixture is often apparent.)
4. Sometimes the mixture is more allergenic than any of its ingredients; and
sometimes one or more ingredients are more allergenic than the whole.
These variables obviously make patch-test studies difficult to perform and
interpret. Nevertheless the results of our studies with many different lots and
samples and with many different separate ingredients suggest that in exceptional
cases there may be no generalized eczematous sensitivity demonstrable by patch
test.
